A sensitive and specific erythropoietin immunoprecipitation assay: application to pharmacokinetic studies.
Previous pharmacokinetic studies with radiolabeled erythropoietin have relied on results of nonspecific methods to derive pharmacokinetic parameters. Dependence on nonspecific protein precipitation or total radioactivity may result in falsely high determinations of plasma radiolabeled erythropoietin and erroneous determinations of pharmacokinetic elimination and distribution parameters. In the present study pharmacokinetic parameters were derived by using a specific, sensitive, and reproducible immunoprecipitation assay for biologically active iodine 125-labeled recombinant human erythropoietin (125I-rhEp) and compared with those obtained by using nonspecific protein precipitation with trichloroacetic acid (TCA). Tracer amounts of 125I-rhEp were administered by bolus injection to six newborn lambs. Plasma-precipitable radioactivity assayed by the immunoprecipitation method became progressively lower with time relative to those observed with the TCA method. Pharmacokinetic parameters derived from the immunoprecipitation assay demonstrated significantly more rapid plasma and elimination clearances, shorter terminal half-life, shorter mean body residence time, and shorter distribution time when compared with the TCA assay (p less than 0.01). Volume of distribution was not different. Comparison of immunoprecipitation and TCA assay results from gel permeation fractions of iodinated erythropoietin demonstrated that immunoprecipitation assay results provide a better evaluation of biologically active hormone as determined by comparisons with SDS-PAGE and erythropoietin radioreceptor data. We conclude that 125I-rhEp pharmacokinetic parameters derived by using the immunoprecipitation assay more accurately reflect physiologic conditions than do those derived by using TCA precipitation.